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EUROPEAN CONSERVATION YEAR, 1970. 
Synopses of talks given at meetings organised by the 
Fisheries Division of the Department of Agriculture 
and Fisheries. 
A s  p a r t  of its c o n t r i b u t i o n  t o  EUROFEAN CONSERVATION YEAR, 
1970, t h e  F i s h e r i e s  D i v i s i o n  o f  t h e  Department  of A g r i c u l t u r e  
and F i s h e r i e s  organised. a s e r i e s  o f  l e c t u r e s  i n  Dublin and a t  
cent res  around t h e  country  t o  i n d i c a t e  what work i s  being 
c a r r i e d  o u t  i n  t h e  D i v i s i o n  w i t h i n  t h e  canse rva t ion  field. 
The Dubl in  meet ings  were opened by read ing  of addresses 
by M r .  J a c k i e  Fahey, Par l i amenta ry  Sec re t a ry  t o  t h e  Minister 
f o r  A g r i c u l t u r e  and Fisheries, The Par l i amenta ry  S e c r e t a r y ' s  
addresses and t h o s e  of the chairman, Dr.  A.E.J. \ q e ~ t ,  D.Scr, 
M.R.I.A., I n s p e c t o r  of Fisheries and S c i e n t i f i c  Adviser  and 
synopses of t h e  t a l k s  by t h e  other speakers  ( a l l  f rom t h e  
Depar tment  of  A g r i c u l t u r e  and ~ i s h e r i e s )  a r e  given.  
I N k I f j D  FISHERIES 
I n t e r c o n t i n e n t a l  H o t e l ,  BaLlsbridge on 28 October,  1970 
M r .  J. Fahev, parliamentary Secretary to the M i n i s t e r  f o r  
k q r i c u l t u r e  and F i s h e r i e s ,  
I am very p leased  t o  have t h e  o p p o r t u n i t y  o f  say ing  a few . 
words about  t h e  v a l u e  o f  ou r  i n l a n d  f i s h e r y  resources  and t h e  
irnpartance o f  conserving and d e v e l o p i n g  them. 
We i n  I r e l a n d  a r e  f o r t u n a t e  t o  be l iv ing  in a country 
endowed w i t h  an  abundance o f  inland waters which, du ly  
d e v e l o p ~ d  and conserved, L provide excellent f i s h i n g  f o r  
a n g l e r s  and a  v a l u a b l e  sou rce  o f  revenue through a n g l i n g  and- 
commercial f i s h i n g .  We a r e  a l s o  f o r t u n a t e  t h a t  we have SO f a r  
been a f fec ted  o n l y  t o  a  minor e x t e n t  by t h e  conse rva t ion  
problems posed by modern l i v i n g ,  such a s  urbanisakion, 
i n d u s t r i a l i s a t i o n ,  a g r i c u l t u r a l  . . t e c h n o l o g y  and . r e c r e a t i o n a l  
pressures ,  which have ravaged f i s h i n g  wa te r s  i n  o t h e r  count r ies .  
These  f a c t o r s  should n o t ,  however, lull u s  i n t o  complacency. fl 
We shou ld  recognise t h a t  what has happened i n  o t h e r  countries 
can e a s i l y  happen here and t h a t  ' the c o n s e r v a t i , o n  o f  t h e -  
n a t i a n a l  values  which wa possess to-day i s  v i t a l t o  t h e  
well-being of o u r  own people  and t o  t h e  maintenance o f  t h e  
f a v o u r a b l e  p o s i t i o n  w e  still- enjoy,  p a r t i c u l a r l y  i n  r e j a t i o n  , j4 
*to o u r  t o u r i s t  p o t e n t i a l .  
More and more peop le  a r s  becoming i n t e r e s t e d  i n  f i s h i n g ,  
on b o t h  t h e  s p o r t  and commercial l e v e l s ,  and with modern 
transport and improved access f i s h i n g  i s  becoming more 
attractive. I n  l o o k i n g  a t  r e c e n t  f i s h i n g  c o m p e t i t i o n s ,  
p a r t i c u l a r l y  sea a n g l i n g  c o m p e t i t i o n s ,  we have n o t e d  w i t h  
great i n t e r e s t  the growing numbers o f  p e r s o n s  who a r e  j o i n i n g  
I i n  s p o r t  f i s h i n g  a s  f a m i l y  groups. 
I 
We know how i m p o r t a n t  it i s  t h a t  alL measures  be  t a k e n  
1 t o  conse rve  f i s h  s t o c k s  t o  e n s u r e  t h a t  t h e r e  w i l l  b e  enough 
t o  go round, T h i s  i s  a t  p r e s e n t  b e i n g  done b o t h  th rough  
development  w o r k  and th rough  p r o t e c t i o n  of  e x i s t i n g  s t o c k s .  I i 
Development work i s  geared t o  improving e x i s t i n g  f a c i l i t i e s  I 
I 
I 
( such  a s  spawning and n u r s e r y  a r e a s )  w i t h  a v i e w  t o  increasing 
~ ~ 
t h e  s t o c k s  o f  f i s h  a v a i l a b l e ;  p r o v i d i n g  a c c e s s  t o  f i s h e r i e s ;  
erecting f i s h i n g  stands, and s o  on. Every th ing ,  i n  s h o r t ,  
t o  make l i f e  more p l e a s a n t  and p r o f i t a b l e  f o r  t h e  f isherman.  
P r o t e c t i o n  measures  c o n s i s t  m o s t l y  o f  s a f e g u a r d i n g  e x i s t i n g  
s t o c k s  o f  f i s h  and p r e v e n t i n g  o v e r - e x p l o i t a t i o n .  I n  t h e  
course  of t h i s  mee t ing  you w i l l  h e a r  o f  t h e  work being done 
by my Depar tment ' s  b i o l o g i s t s  on t h e  l i f e  h i s t o r y  and s tocks  
of  o u r  f r e shwa te r  f i s h e r i e s  and by o u r  e n g i n e e r s  on r i v e r  
improvement viorks, 
I t a k e  t h i s  o p p o r t u n i t y  of  pay ing  t r i b u t e  t o  t h e  many 
b o d i e s  i n v o l v e d  e i t h e r  d i r e c t L y  o r  i n d i r e c t l y  i n  t h e  
development  2nd c o n s e r v a t i o n  of  f i s h e r i e s ,  i n c l u d i n g  t h e  I 
Boards o f  C o n s e r v a t o r s ,  t h e  I n l a n d  Fisher ies  T r u s t ,  t h e  ~ 




a s s o c i a t i o n s ,  c l u b s  and i n d i v i d u a l s  th roughou t  t h e  coun t ry ,  
While u r g i n g  t h e s e  t o  keep up t h e  good work,  I would l i k e  t o  
i n v i t e  o t h e r s  who may be i n t e r e s t e d  t o  l e n d  wha tever  s u p p o r t  
t h e y  can  i n  m a i n t a i n i n g  and enhancing o u r  n a t u r a l  environment.  
A Coinmission on I n l a n d  F i s h e r i e s  was s e t  up r e c e n t l y  t o  
examine all a s p e c t s  o f  i n l a n d  f i s h e r i e s .  This  w i l l  be a 
wide-ranging i n q u i r y  l e a d i n g ,  p r o b a b l y ,  t o  recommendations 
about the tenure, development, management and optirnum 
I 
utilisation of f i s h e r i e s  and about  measures t o  d e a l  w i t h  
pollution. 
The potential of a n g l i n g  t o u r i s m ,  which l a s t  y e a r  
c o n t r i b u t e d  n e a r l y  EJ/2 i n i l l i o n  t o  t h e  n a t i o n a l  economy, 
i s  something  of  which we a r e  a l l  aware. The  F i s h e r i e s  
D i v i s i o n  of t h e  D::partment of i i g r i c u l t u r e  and F i s h e r i e s ,  i n  
c o n j u n c t i o n  w i t h  t h e  Economic and S o c i a l  Rcsearch  I n s t i t u t e  
and ~ 6 r d  ~ j i i t e  fk r eann ,  a r e  a t  p r e s e n t  under tak ing  an economic 
e v a l u a t i o n  of f i s h i n g  resources w i t h  a v i e w  t o  c o l l e c t i n g  
i n f o r m a t i o n  on t h e  value of such r e s o u r c e s ,  on t h e  relation- 
s h i p  between demand and supp ly  of resources ,  on t h e  capaci ty  
f o r  f u t u r e  development  and u l t i m a t e l y  a c o s t  b e n e f i t  a n a l y s i s  
i n  r e l a t i a n  t o  inves tment .  It i s  p o s s i b l e  t h a t  some of  you 
may be approached i n  connec t ion  with t h e  su rvey  and I would 
a s k  you t o  co-apera te  f u l l y .  Tho r e s u l t s  of t h e  s t u d i e s  will, 
I hope,  h e l p  i n  f r aming  p o l i c i e s  f o r  t h e  f u t u r e  development 
of  f i s h e r i e s ,  
I n  c o n c l u s i o n ,  may I thank you a l l  f o r  coming here  
t o - n i g h t  and u r g e  you once aga in  t o  do every th ing  p o s s i b l e  t o  
maintain and sa feguard  ou r  f i s h i n g  r e s o u r c e s ,  nof j u s t  f o r  
o u r s e l v e s  b u t  f o r  future g e n e r a t i o n s  as  well. 
Dr .  ;\A* 
Man h a s  f o r  a very l o n g  t ima recognised t h e  need to 
conserve f i s h  s t o c k s  and c lose  s e a s o n s  were i n t r o d u c e d  very 
many y e a r s  ago. The i d e a  behind t h e  c l o s e  seasonzconcept 
was t h a t  a f i s h  r equ i res  a per iod  d u r i n g  which it could 
breed without b e i n g  disturbed i n  any way, P r o t e c t i o n  o f  
young f i s h  a g a i n s t  c a p t u r e  was a n o t h e r  e a r l y  c o n s e r v a t i o n  
measure. These measures seem fairly obvious bu t  t h e r e  are 
o t h e r s ,  a s  we s h a l l  see l~~hhich a r e  n o t  so  obvious. 
Our f i s h e r y  laws i n  r e l a t i o n  t o  i n l and  f i s h e r i e s ,  
divorced from t h e  mass o f  detail, a r c  aimed a t  p r o v i d i n g  
measures f o r  m a i n t a i n i n g  o r  improving t h e  s t o c k s  of  f i s h  
as a wholc - not for any ane individual bu t  i n  t h e  interest 
of all wha fish, whether for profit or pleasure, The term 
c o n s e r , ~ r a t i o n  implies something more than 1etting.things 
r ema in  as they a r e .  Some form of positive management is 
necessaxy ,  based on a knowledge o f  t h e  l i f e  h i s t o r y  of  the 
f i s h ,  its h a b i t s ,  t h o s e  cf i t s  p r e d a t o r s  and competitors, 
how fishing o p e r a t i o n s  affect t h e  fish and s o  on. Before 
we can introduce an effective conservat ion programme we must 
h2 .w an a c c u r a t e  knowledge of t h o  species  with which we are 
concerned,  
I t  i s  as  w e l l  t o  say at an early s t a g e  t h a t  w h i l s t  some 
p e o p l e  may protect f i s h e r i e s ,  that is to say prevent  
o u t s i d e r s  f rom participating, t h i s  i s  not necessa r i ly  
c o n s e r v a t i o n  a s  we really unders tand  t h e  term. The o b j e c t  
of protection is to restrict fishing, either t o  the owner 
o r  a l i m i t e d  number of people. If t h i s  g roup  o f  individuaLs 
t a k e  more f i s h  t h a n  would have been t h e  c a s e  if a wider 
circle of pe r sons  had f i s h e d  t h e  c o n s e r v a t i o n  e f f e c t  would 
bc nil. Hmvever, i n  some cases p r o t e c t i o n  may have  a s  a 
s ide  i s sue  a c o n s e r v a t i a n  e f f ec t r  
Miss E i l e e n  Twomey, M.Sc. and Messrs. C. Moriarty, M . S L  
and D. McCarthy, M.Sc. are engaged on biological researches 
into various aspec t s  of our inland fisheries and pcssrs. M, 
Dorgan, B.E. D. Murphy, B.E. and P.C. Dolan,  B,E, on t h e  
e n g i n e e r i n g  aspects. A l l  of "Lhe m a r  ddong work which f i t s  
in with the conservation programms for I r i s h  freshwater 
f i s he s ,  
It is as well to say t h a t  of t h e  spec ies  o f  freshwater 
\ 
fishes faund in this c o u n t r y  salmon and e e l s  a r e  e x p l o i t e d  
commercially; there is a limited amount of commercial 
e x p l o i t a t i o n  of  brown t r o u t  b u t  the salmon, t r o u t ,  and t h e  
s o - c a l l e d  c o a r s s  fish, p ike ,  perch,  rudd,  roach ,  dace, bream, 
t e n c h  and c a r p  a r e  a l s o  important angler's f i s h e s  p r o v i d i n g  
va luab le  t o u r i s t  revenue t o  the country, 
Miss E i l e e n  Twomey, M.Sc. ( ~ n s p e c t o r  of ~isheries) on Salmon. 
The salmon i s  t h e  most p r i z e d  f i s h  i n  t h e  N m t h  A t l a n t i c  
, 
to-day and I r e l a n d  i s  one of  t h e  leading salmon f i s h i n g  
n a t i o n s  i n  the area ,  In addition t o  a  s u b s t a n t i a l  hcme 
cansumptick o u r  e x p o r t s  o f  salmon a r e  worth about  21 m i l l i o n  
a y e a r  and the income to t h e  S t a t e  from salmon-angling t o u r i s t s  
i s  reckoned t o  be between &250,000 ar,d S5CD,000. The 
p r e s s u r e s  on t h e  s t o c k s  o f  such a v a l u a b l e  f i s h  a r e  very g r e a t  
and much w o r k  i s  needed t o  ehsure  t h a t  t h e  ca tch  i s  mainta ined.  
The r e g u l a t i o n  of t h e  catch by e n f o r c i n g  c l o s e  s e a s o n s  
must  be based on a d e t a i l e d  knowledge o f  t h e  n a t u r e  of t h e  
s t ocks .  S e v e r a l  l i n e s  of investigation a r e  in p r o g r e s s .  
Tagging o f  young and a d u l t  f i s h  provides i n f o r m a t i o n  on where 
t h e y  travel and t o  what  extent o t h e r  n a t i o n s  exploit o u r  
s t ocks .  D e t e r m i n a t i o n  o f  t h e  a g e s  o f  l a r g e  samples of salmon 
show how t h e r e  h a s  been a tendency f o r  t h e  numbers o f  s p r i n g  
f i s h  t o  d e c l i n e  and g r i l s e  t o  increase s i n c e  the w t w e n t i e s H  
o f  t h i s  century .  Examinat ion of t h e  ca t ch  s t a t i s t i c s  i n d i c a t e  
t h a t  we a r c  e n j o y i n g  some o f  t h e  b e s t  runs  o f  g r i l s e  ever 
recorded,  
Mr. C. Moriarty, M.Sc. (Assistant I n s n e c t o r  o f  ~ i s h e ~ i e s )  
;+n E&* 
The annua l  ca t ch  o f  e e l s  is worth about &"?,000 which puts 
them i n  t h e  t o p  t e n r  o f  I r i s h  commercial f i s h e s .  Rzsearch  
a t  p r e s e n t  i s  aimed a t  d i s c o v e r i n g  whe the r  t h e  count ry  is 
produc ing  a s  many e e l s  a s  it can. The method o f  working is 
t o  u s e  a s t a n d a r d  s e t  of n e t s  t o  ca t ch  samples o f  e e l s  i n  
v a r i o u s  lakes  and r ive r s  so that the stocks of various waters 
can be compared. 
E e l s  caught  i n  t h i s  way a r e  measured and weighed, t h e i r  
a g e s  a r e  de te rmined  by examining growth  r i n g s  on t h e  o t o l i t h s  
( s m a l l  bones f r o m  t h e  s k u l l )  and t h e i r  feed ing  habits a r e  1 
s t u d i e d  by examining t h e  contents of the stomachs. 
The m o s t  i n t e r e s t i n g  i n f o r m a t i o n  t o  come t o  l i g h t  so  f a r  
is that small eels a r e  v i r t u a l l y  a b s e n t  f rom t h e  upper  w a t e r s  
o f  o u r  l a r g e r  r i v e r  systems, Apparen t ly  it t a k e s  them many 
y e a r s  t o  work t h e i r  ways up. T h i s  sugges t s  t h a t  it might  
be poss ib le  t o  i n c r e a s e  t h e  n a t i o n a l  eel p o p u l a t i o n  
s u b s t a n t i a l l y  by transparting young ee l s  over l and  t o  t h e  
h ighe r  waters. The s t udy  o f  t h e  foad, combined w i t h  an 
examina t ion  o f  t h e  p r o d u c t i v i t y  of  the l akes  i n  q p e s t i o n ,  
s h ~ u l d  show w h ~ t h e r  t h i s  can  be done w i t h o u t  r i s k  t o  t h e  
e x i s t i n g  stocks o f  o t h e r  f i s h .  
Ntr. D. McCzrthy, iv1.S~. ( i i s s i s t a n t  I n s p e c t o r  af  ~ i s h e r i e s )  
on Pr imary  Fsoduc t ion ,  
Fram 1967 "L 1190 t h e  Department h a s  been c o l l e c t i n g  
informatian on j u v c n i l e  salmon and brown trout, their gravvth 
and p c p u l a t i o n  sizes i n  nursery stream a r e a s  o f  poor  ( a c i d )  
and r i c h  ( a l k a l i n e )  r i v e r  systems. The maintenance and 
i n c r e a s e  where p o s s i b l e  o f  e x i s t i n g  salmon and brown trout 
s t o c k s  a r e  of p r i m  importance to-day a s  i n c r e a s i n g  i n r o a d s  
a r e  being made on them by p o l l u t i a n ,  d i s e a s e  and ove r f i sh ing .  
Two wate r s  inierE s e l e c t c d  f o r  t h i s  w a r k ,  t h e  River Owenea, 
which i s  an a c i d  r i v e r  l o c a t e d  i n  Co. Dancgal  and t h e  
a l k a l i n e  Trimbleston River  l o c a t e d  i n  Co. Meath. 
The work invo lved  t h e  c o l l e c t i o n  o f  juvenile salmon and 
brown t r o u t  by e l e c t r o - f i s h i n g  and examining them for age 
and growth The f i s h ,  bot tom and 
drifting invertebrates, were a l s o  sampled t o  estimate t h e  
available food supply. 
The r e s u l t s  obtaained sh~wed t h a t  between three and t e n  
t imes  as rnuch f o o d  was produced in alkaline t h a n  in acid 
r i v e r s  and this r e s u l t e d  in a bigger size of brawn t r o u t .  
The average s i z e  o f  a four -yea r -o ld  t r3u- t  i n  t h e  a l k a l i n e  
wa te r  was lh$ lbs.  compared with 4 ozs  i n  a c i d  water .  Young 
salmon i n  a l k a l i n e  water a l s o  grew f a s t e r  and t h e  m a j o r i t y  
m i g r a t e d  t o  sea  a s  one-year-old srnolts compared t o  9076 
m i g r a t i n g  to sea a s  two-year-olds f - s m  t h e  a c i d  waters  
u n d e r  revtew, 
on C i v i l  
~ n q i a  ~ o n s e t v a t i a n .  
F i s h  passes  can be des igned  t o  enable  f i s h  t o ' o v e r c o m e  
o b s t r u c t i o n s  i n  rivers which may be n a t u r a l  o r  man made. 
h n a t u r a l  o b s t r u c t i o n  i n  t h e  lower r e a c h e s  of  a r i v e r  such 
a s  t h a t  a t  Ennistymon F a l l s  i n  Co. C l a r e ,  may p r e v e n t  f i s h  
from e n t e r i n g  t h e  sys tem,  t h u s  n a t u r a l  propagation. 
Man made o b s t r u c t i o n s  such a s  t h a t  a t  i i rdnacrusha  Hydro- 
Electric Darn on t h e  R i v c r  Shannon may i n h i b i t  f i s h  movement 
t o  the spawning grounds  and t h e r e b y  i n t e r f e r e  w i t h  f i s h  s t o c k s ,  
The p r 3 v i s i o n  o f  f i s h  passes  a t  b o t h  these  obstructians a s  
w e l l  a s  a t  many o t h e r s  permi t s  f i s h  movement t o  c o n t i n u e  
unhindered ,  
Hydro -e l ec t r i c  dams p r e s e n t  s p e c i a l  problems because  o f  
t h e i r  h e i g h t ,  and t h e  n a t u r e  o f  w a t e r  f l o w  c o n d i t i o n s  
downstream from them. Research  i n t o  f i s h  movements a t  dams 
h a s  l e d  t o  t h e  development of v a r i o u s  k i n d s  o f  f i s h  p a s s e s  
i n c l u d i n g  t h e  type  based on t h e  p r i n c i p l e  of  t h e  s h i p  l o c k  
and known as t h e  Borland Pass.  
I n c r e a s i n g  i n d u s t r i a l i s a t i o n  h a s  b rough t  a b o u t  a r a p i d  
i n c r e a s e  i n  water  u s e  which u s u a l l y  i s  a b s t r a c t e d  f r a m  r i v e r s  
and l a k e s .  Eng inee rs  have des igned  sys tems whereby many 
i n d u s t r i e s  can  r e c i r c u l a t e  p r o c e s s  w a t e r s  and pumping and 
t r e a t m e n t  cosJcs can  the reby  be reduced s u b s t a n t i a l l y .  
Re-use o f  p r o c e s s  w a t e r  a l s o  means t h a t  l e s s  i s  a b s t r a c t e d  
from t h e  r i v e r  and i n t e r f e r e n c e  w i t h  3 i s h  l i f e  i s  minimised. 
C a r e f u l  t r e a t m e n t  of  f a c t m y  w a s t e s  i s  e s s e n t i a l  t o  avo id  
c a u s i n g  damage t o  f i s h  l i f e .  Many i n d u s t r i e s  i n  t h i s  coun t ry  
d i s c h a r g e  o r g a n i c  was tes .  Whilc t h e s e  a r e  n o t  i n  themselves  
t o x i c ,  t h e y  would, i f  d i s cha rged  i n t o  a  r i v e r  u n t r e a t e d ,  
a b s o r b  oxygen t o  t h e  e x t e n t  t h a t  oxygen d e p l e t i o n  could  occur.  
F i s h  would n o t  s u r v i v e  i n  such c a n d i t i o n s .  Eng inee rs  can 
d e s i g n  and prov ide  rnsdern methods o f  t r e a t i n g  o r g a n i c  w a s t e s  
r e n d e r i n g  them innocuous b e f o r e  d i s c h a r g e  i n t o  a r i v e r .  
on E l e c t r i c i t y  
and E l e c t r o n i c s  a s  a n  a i d  t o  F i s h  Conservat ion .  
E l e c t r i c i t y  and e l e c t r o n i c s  can now be a p p l i e d  
s u c c e s s f u l l y  t o  problems o f  c o n s e r v i n g  s t o c k s  o f  salmon 
and o t h e r  i m p o r t a n t  f r e s h w a t e r  f i s h e s .  
Automatic  e l e c t r o n i c  f i s h  c o u n t e r s ,  t h e  development  o f  
which h a s  r e c e i v e d  a s i g n i f i c a n t  b o o s t  by r e s e a r c h  work 
c a r r i e d  o u t  i n  I r e l a n d  under  t h e  d i r e c t i o n  o f  C.J, McGrath, 
I n s p e c t o r  and Engineer ,  Department  o f  A g r i c u l t u r e  and 
--. 
m s h e r i e s ,  have been i n  u s e  f o b  s e v e r a l  y e a r s  on a number of  
i m p o r t a n t  r i v e r s ,  r e c o r d i n g  t h e  numbers of  salmon ascend ing  
t h o s e  rivers t h r o u g h  fish passes .  
VtL!ork on t h e  development  of  t h e s e  c o u n t e r s  i s  c o n t i n u i n g  
i n  I r e l a n d  and h a s  i n c l u d e d  i n  r e c e n t  .years t h e  development 
of a new -type o f  qfwide-gaptt c o u n t e r  which shows encouraging 
s i g n s  o f  b e i n g  s u c c e s s f u l  b u t  which i s  s t i l l  i n  t h e  
expe r i m en t a l  s t a g e .  Tithen f u l l y  developed,  t h i s  w i l l  meet a 
p r e s s i n g  need i n  many c o u n t r i e s  for an  ar rangement  f o r  
r e c a r d i n g  f i s h  movement a c r o s s  the f u l l  w id th  o f a  r i v e r  
channel .  iill t h a t  w i l l  be r e q u i r e d  i s  t o  p r o v i d e  a low weir  
ac ross  which salmon can pass  a t  any p o i n t ,  At p r e s e n t  it is 
n e c e s s a r y  t o  a v a i l  o f  e x i s t i n g  o b s t r u c t i o n s  t o  f i s h  movement 
o r  Lo p r o v i d e  a r t i f i c i a l  ones  on which  a f i s h  p a s s  can be - 
b u i l - t  and th rough  which t h e  movement o f  f i s h  can  be f u n n e l e d  
and in-which a f i s h  c o u n t e r  can  be i n s t a l l e d  t o  r e c o r d  t h e  
passage of  f i s h .  A s  such an  ar rangement  i s  n o t  p r a c t i c a b l e  
i n  t h e  l o w e r  r e a c h e s  o f  many r i v e r s  where f i s h  c o u n t i n g  could 
be carried out mast b e n e f i c i a l l y ,  s u c c e s s  i n  t h e  development  
of  t h e  9%vide-gapfl c o u n t e r  w i l l  p rove  a g r e a t  boon t o  all 
engaged i n  f i s h e r y  r e s e a r c h  and f i s h  management, n o t  a l o n e  i n  
I r e l a n d  b u t  i n  o t h e r  parts of the world. 
The d a t a  r e c o r d e d  by s a l n a n  c o u n t e r s  g i v e s  a c l e a r  
p i c t u r e  of  t h e  t i m e - d i s t r i b u t i o n  of t h e  t o t a l  r u n  i n  a r i v e r ,  
and of  t h e  f l u c t u a t i o n s  i n  s t o c k s  f r am y e a r  t o  year.  Such 
infor rna t ior i  i s  i m p o r t a n t  f o r  salmon c o n s e r v a t i o n  because  it 
i n d i c a t e s  when s t o c k s  a r e  r u n n i n g  low and provides  some of  t h e  
d a t a  needed f o r  p l a n n i n g  t h e  measures t o  be t a k e n  t o  remedy 
t h e  s i t u a t i o n ,  His tograms o f  salmon rurls can be  r e l a t e d  t o  
v a r i o u s  p a r a m e t e r s ,  such i s  r i v e r  t e m p e r a t u r e  and flow and 
1 l i g h t  i n t e n s i t y ,  which i n f l u e n c e  f i s h  movement, and t h u s  
i n c r e a s e  knowledge o f  t h e  dynamics o f  migra t ion .  
Another  i m p o r t a n t  t o o l  i n  &hery  management i s  t h e  
e l e c t r i c  f i s h  Screen  which  can be used t o  p r e v e n t  a d u l t  f i s h  
1 from e n t a r l n g  w a t e r s  where t h e i r  h e a l t h  o r  l i f e  would be 
endangered. 
E l e c t r i c  f i s h i n g  a p p a r a t u s ,  which ha s  been developed t o  
reduce t h e  h a r d s h i p  i n  f i s h i n g  and t o  make it more e f f i c i e n t ,  
nowadays i s  used a s  a n  i m p o r t a n t  a i d  i n  b i o l o g i c a l  
i n v e s t i g a t i o n s  of f i s h  stocks a s  w e l l  a s  i n  e n s u r i n g  their 
r a t i o n a l  e x p l o i t a t i o n .  S i g n i f i c a n t  developments  i n  t h i s  
equipment  have r e s u l t e d  from r e s e a r c h  work c a r r i e d  o u t  i n  
I r e l a n d ,  
F i s h e r i e s  ~ n q i n e e r )  on C i v i l  
Enq inee r inq  VGorks a s  an a i d  t o  F i s h  Conserva-tion. 
I n  o r d e r  that b i o l o g i s t s  can u n d e r t a k e  t h e  r e sea rch  work 
i n t o  the life c y c l e  o f  salmon, it i s  n e c e s s a r y  t h a t  t h e y  have 
comple te  c o n t r o l  o f  f i s h  movements i n t o  and o u r  o f  r i v e r  
sys tems and be a b l e  t o  sample f i s h  r u n s  and c o u n t  f i s h  a t  
w i l l .  Spec ia l  t y p e s  o f  i n s t a l l a t i o n s  have t o  be p rov ided  
t h a t  w i l l  enab le  t h i s  t o  be done w i t h o u t  undue i n t ~ r f e r e n c e  
w i t h  t h e  movement a f  f i s h  .ar caus ing  them any i n j u r y .  n 
t y p i c a l  i n s t a l l a t i o n  o f  t h i s  n a t u r e  h a s  been designed by 
C.J. McGrath, I n s ? e c t o r  and Engineer ,  Department  o f  
k g r i c u l t u r e  and F i sher ies  and c o n s t r u c t a d  f o r  t h e  Salmon 
1 - - 
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Research  T r u s t  o f  I r e l a n d  a t  "The Salmon Leap1!, Furnace,  
Co. Mayo, which i n c o r p o r a t e s  b a t h  a f i s h  pa s s  and a  t r a p p i n g  
d e v i c e  f o r  ups t ream and downstream m i g r a n t  f i s h ,  
D i s t u r b a n c e  o f  t h e  r i v e r  bed by e n g i n e e r i n g  w o r k s ,  such 
as dra inage  o p e r a t i o n s ,  o r  i n t e r f e r e n c e  w i t h  r i v e r  f l o w s  
such a s  by h y d r o - e l e c t r i c  development ,  o r  w a t e r  a b s t r a c t i o n  
/- 
f o r b d u s t r y  1 o r  domes tgcyse , ,  c a n - X n t e r f e r e  w i t h  t h e  n a t u r a l  
t i o n  of fish- s p e c i a l  p r o v i s i o n s  have t o  
be  made t o  g & a b i  1 4 a f f e c t e d .  I n  some c a s e s ,  
t h e r e  i;'-$ s h o r t  te rm 3r long  term,  t o  b o d s t  f i s h  
s t a c k s  by a r t i f i c i a l  means and f o r  t h i s  purpose ,  it i s  
n e c e s s a r y  t o  c o n s t r u c t  h a t c h e r i e s  and r e a r i n g  s t a t i o n s .  The 
d e s i g n  of t h e s e  and t h e  i n c i d e n t d l  f a c i l i t i e s  r e q u i r e d  f o r  
t h e  c a p t u r e  and r e t e n t i o n  of  khe a d u l t  f i s h  without i n j u r y ,  
c a l l s  f o r  s p e c i a l  knowledge of t h e  r e q u i r e m e n t s  o f  t h e  f i s h  
s t  t h e  v a r i o u s  s tz .ges  of  d e v e ~ o ~ i e n t .  T h i s  a l s o  i s  t h e  c a s e  
a s  r e g a r d s  t h e  i n c u b a t i o n  of  t h e  r e s u l t a n t  f i s h  eggs  and 
t h e  r e a r i n g  and l i b e r a t i o n  of t h e  young f i s h  i n t o  t h e  r i v e r  
sys tem where s p e c i a l  knowledge i s  r e q u i r e d  t o  c a t e r  f o r  t h e i r  
needs  and p r o v i d e  a d e q u a t e l y  f o r  t h e i r  development. 
A b s t r a c t i o n  of  w a t e r  can  c r e a t e  problems f o r  t h e  f i s h  
a s  w e l l  a s  f o r  t h e  a n g l e r  by t h e  s e d u c t i o n  of  r i v ~ r  f l ~ w s  
and t h e  c r e a t i o n  t h e r e b y  of u n f s v o u r s b l e  c o n d i t i o n s  f o r  t h e  
f i s h  t o  l i v e  i n  and f o r  t h e  p r a c t i c e  o f  a n g l i n g ,  T h i s  can 
be  o f f s e t  by c a r r y i n g  o u t  s p e c i a l  works i n  t h c  r i v e r  channe l  
t o  create t h e  r e q u i r e d  c o n d i t i o n s  a r t i f i c i a l l y .  These 
measures  i n c l u d e  t h e  s t o r a g e  of wa t e r  f o r  l i b e r a t i o n  a t  
s u i t a b l e  t i m e s  ta augment t h e  n a t u r a l  r i v e r  f low;  t h e  
c o n s t r u c t i o n  o f  a r t i f i c i a l  p o o l s  i s  a n o t h e r  method t h a t  can 
be  m p l o y e d .  
Measures of t h i s  n a t u r e  can  be employed a l s o  i n  n a t u r a l  
r i v e r  c o u r s e s  u n a f f e c t e d  by e n g i n e e r i n g  works  b u t  where t h e  
r i v e r  f l o w  i s  " f l a s h y u  i n  n a t u r e  and t h e r e  a r e  a c c o r d i n g l y  
long  p e r i o d s  o f  t h e  y e a r  w i t h  i n s u f f i c i e n t  r i v e r  f l o w  f o r  
f i s h  l i f e .  These works p r o v i d e  b e t t e r  c o n d i t i o n s  f o r  f i s h  
l i f e  t h a n  would o t h e r w i s e  be  t h e  c a s e . a n d  a l s o  ex tend  t h e  
r a n g e  o f  r i v e r  f l o w s  d u r i n g  which it i s  p o s s i b l e  t o  engage 
i n  f i s h i n g ,  
N a t u r a l  spawning a r e a s  i n  r i v e r  c h s n n e l s ,  b o t h  t h o s e  
a f f e c t e d  by e n g i n e e r i n g  works  a s  w e l l  a s  t h o s e  which have 
n a t u r a l l y  d e t e r i o r a t e d  can be r e f u r b i s h e d  and b r o u g h t  i n t o  ' 
f u l l  p r o d u c t i v i t y  by r e s t o r i n g  t h e  p e r m e a b i l i t y  o f  t h e  g r a v e l  
- 11 - 
and making it s u i t s b l c  once a g a i n  s o  t h a t  f i s h  w i l l  u s e  t h e  
g r a v e l  a n d . t h a t  .- _ _ - f i s h  eggs  d e p o s i t e d  there w i l l  h a t c h  ou t  
s u c c e s s f u l l y ,  S p e c i a l  measures c sn  a l s o  be t a k e n  t o  p r e v e n t  
a v e r - c u t t i n g  o f  spawning redds such as  t h e  p l a c i n g  o f  p l a s t i c  
s t r e a m e r s  subsequen t  t o  t h e  f i r s t  u s e  of  t h e  spawning redd 
by t h e  p a r e n t  f i s h .  
;if-ker t h e  r e z d i n g  of t h c  p a p e r s  c lues t ions  from t h e  
a u d i e n c e  were answered by t h e  speakers  and Mr. C e J w  McGrath, 
B.E., C. Eng., ?~i, 1.E.I. ( ~ n s p c c t o r  of Fishefies and ~ n ~ i n e e r ) .  
SEA FXSXERIES 
S t .  Lawrence H o t e l ,  H ~ w t h  an 30 October ,  1970. 
/ l i q r i c u l t u r e  and F i s h e r i e s ,  
E a r l i e r  t h i s  week I opened a symposium on t h e  
c o n t r i b u t i o n  of  o u r  I n l a n d  F i s h e r i e s  t o  Eu.ropean C o n s e r v a t i o n  
Year and I must say t h a t  I was very gratified w i t h  t h e  
excellent p a p e r s  t h a t  were d e l i v e r e d  2nd w i t h  t h e  l i v e l y  
d i s c u s s i o n  that fo l lowed.  I t r u s - t  that t on igh -L1s  prograinme 
r e l a t i n g  t o  Sea Fisheries Conservs-Lion w i l l  p rove  e q u a l l y  
s t i m u l a t i n g ,  
ht t i m e s  measures  taken t o  conse rve  t h e  s t o c k s  o f  
c e r t a i n  s p e c i e s  of fish which are a v a i l a b l e  to I r i s h  
f i s h e r m e n  appear  a t  f i r s t  s i g h t  t o  r u n  c o u n t e r  t~ t h e  
programme which h a s  b e e n  under taken  f o r  t h e  development  of 
o u r  s e a  f i s h e r i e s .  T h i s  programme e n v i s a g e s  a c o n s i d e r a b l e  
expans ion  o f  l a n d i n g s  by I r i s h  v e s s e l s ,  and towazds t h e  
a c h i e v e m e n t  of t h e s e  t a r g e t s  o u r  s k i p p e r s  have been encouraged 
t o  i n v e s t  heavily i n  l a r g e r  and more e f f i c i e n t  v e s s e l s  and 
t o  i n t e n s i f y  t h e i r  efforts i n  the c a t c h i n g  o f  f i s h .  TO 
any c o n s e r v a t i a n  measures  
, *  
. . 
t h a t  a r e  deemed n e c e s s a r y  may bc 
meet  t h e i r  i n c r e a s e d  c z , p i t a l  commitments t h e s e  s k i p p e r s  do 




t h a t  such  measurcs c o n s t i t u t e  a b a r r i e r  t o  t h e i r  advancement. 
T h i s ,  o f  c o u r s e ,  i s  n o t  so. Conservation measures  a r e  
aciopted o n l y  when t h e  e x i s t i n g  l e v e l  or' e x p l o i t a t i o n  3f t h e  
s t a c k s  i s  endanger ing  t h e  v e r y  e x i s t e n c e  of  t h e  s t o c k s  . 
w h i l e  t h e y  may e n t a i l  a temporary  r e d u c t i o n  i n  t h e  l e v e l  of 
c a t c h ,  t h e  a l t e r n a t i v e  i s  t o  a l l a w  o v e r f i s h i n g  t a  c o n t i n u e  
u n t i l  i r r e p a r a b l e  damage h a s  been done. I n  t h e  l o n g  t e rm)  
t h e r e f a r e ,  c o n s e r v a t i o n  measures  a r e  f o r  the good o f  a l l  
and p a r t i c u l a r l y  o f  t h e  f i shermen.  
What we must  a l s o  bea r  i n  mind i s  t h a t ,  even though o u r  
f i s h e r m e n  may e x p l o i t  a f i s h e r y  e n t i r e l y  w i t h i n  o u r  e x c l u s i v e  
f i s h e r y  l i m i t s ,  t h e  s t o c k s  may be p a r t  o f  a l a r g e r  f i s h e r y  
which e x t e n d s  t o  w a t e r s  b e i n g  f i s h e d  by o t h e r  c o u n t r i e s .  
Should o v e r f i s h i n g  a r i s e  i n  a s i t u a t i o n  such a s  t h i s ,  r e m e d i a l  
a c t i o n  would be  an i n t e r n a t i o n a l  o b l i g a t i o n  and we would be 
expected to p l a y  cmr p a r t  i n  f o r m u l a t i n g  s a t i s f a c t o r y  
c o n s e r v a t i o n  p r o p o s a l s  and i n  complying w i t h  whatever 
measures might  be agreed upon by a l l  concerned. 
C o n s e r v a t i o n  i n  t h e  s e a  f i s h e r i e s  c o n t e x t  can  f o l l o w  
v a r i o u s  l i n e s ,  We have minimum size l i m i t s  f o r  c e r t a i n  
s p e c i e s ;  f o r  o t h e r s  o n l y  n e t s  of  p r e s c r i b e d  mesh s i z e s  may 
be u s e d ;  f o r  some v a r i e t i e s  o f  s h e l l f i s h  t h e r e  a r e  c l a s e  
s e a s o n s ,  d a i l y  h o u r s  o f  f i s h i n g ,  r e s t r i c t i o n s  a s  t o  t h e  s i z e  
of dredge,  and s o  on, These measures  a r e  of  themse lves  very 
e f f c c t i v e  b u t  a t  t i m e s  we have d o u b t s  a s  t o  t h e  e x t e n t  t o  
which t h e y  a r e  b e i n g  observed by o u r  f i shermen.  I have i n  
mind p a r t i c u l a r l y  t h e  r e s t r i c t i o n s  r e l a t i n g  t o  s i z e  l i m i t s  
o f  f i s h  and mesh of n e t s .  I am n o t  f o r  a moment i n f e r r i n g  
t h a t  a l l  o u r  f i s h e r m e n  o r  even a l a r g e  p e r c e n t a g e  of t h e m .  
a r e  i g n o r i n g  t h i s  m a t t e r  o f  c o n s e r v a t i o n  o f  s t o c k s  but I would 
a s k  t h o s e  who a r e  r e m i s s  t o  c a n s i d e r  f o r  a moment t h e  r e s u l t s  
o f  t h e i r  a c t i o n .  Undersized f i s h  h a s  l i t t l e  marke t  v a l u e ,  
creates a bad image f a r  a l l  o f  o u r  f i s h  and makes s e r i o u s  
i n r o a d s  i n t o  t h e  s t o c k s  o f  f u t u r e  years .  
//-' Dr. [,* E. J. iVent ( cha i rman)  * ,- . 
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Milost of t h e  m a r i n e  fishes--with which we a r e  concerned i n  . 
t h i s  c o u n t r y  a r e  t o  be  found i n s i d e  and o u t s i d e  I r c l a n d t s  
n a t i a n a l  f i s h e r y  l i m i t s  and,  t h e r e f o r e ,  i f  c a n s e r v a t i o n  
measures a r e  t o  be f u l l y  e f f e c t i v e  a s  r e g a r d s  many s p e c i e s  
we must have i n t z r n a t i o n a l  a c t i o n .  T h i s  h a s  been r e c o g n i s e d  
f o r  a long  t i m e  and a number of i n t e r n a t i o n a l  a g e n c i e s  f o r  
t h i s  purpose  have been s e t  up i n  r e c e n t  y e a r s .  The 
o r g a n i s a t i o n  o f  importance t o  I r e l a n d  i s  the North E a s t  
A t l a n t i c  F i s h e r i e s  Commissian, e s t a b l i s h e d  under  t h e  
I n t e r n a t i o n a l  F i s h e r i e s  Convention of London of 1959,  t o  
p r o v i d e  f o r  r e g u l a t i o n  o f  t h e  s e a  f i s h e r i e s  o f  t h e  N a r t h - e a s t  
I i t Z a n t i c ,  
Two main methods of c o n s e r v a t i o n  for marine  f i s h  have 
been used  so  f a r ,  namely c o n t r o l  of  t h e  mesh s i z e  o f  n e t s  and 
s i z e  l i m i t s  f o r  f i s h .  If a  l a r g e  mesh s i z e  i s  f i x e d  f o r  n e t s  
many young f i s h  a s  w e l l  a s  some l a r g e  f i s h  w i l l  e s c a p e  
c a p t u r e ,  whereas w i t h  a  s m a l l  mesh s i z e  s m a l l  f i s h  w i l l  be 
r e t a i n e d  by t h e  n e t  and a k r g e  p r o p o r t i o n  w i l l  d i e  and n o t  
c a n t r i b u t e  t o  t h e  r e p r o d u c t i o n  o f  t h e  s t o c k .  H compromise 
between l a r g e  and s m a l l  n e t s  h a s  t o  be  r e a c h e d ,  b e a r i n g  i n  
mind t h e  s p ~ c i e s  which you a r e  seek ing .  
But we cannilot f i x  p r a p e r  s i z e  l imits f o r  e i t h e r  n e t s  o r  
f i s h  w i t h ~ u t  knowing a  c o n s i d e r s b l e  amount a b o u t  t h e  s p e c i e s  
o f  f i s h  we a r e  i n t e r e s t e d  i n ,  how f i s h i n g  o p e r a t i o n s  a f f e c t  it 
and so  on, 
F i s h e r i e s  r e s e a r c h  i n  t h e  mar ine  f i e l d  i s  d i r e c t e d ,  
amongst o t h e r  t h i n g s ,  a t  f i n d i n g  c ~ u t  t h e  f a c t s  upon which 
schemes f o r  t h e  n a t i o n a l  e x p l o i t a t i o n  o f  t h e  f i s h  s t o c k s  can 
be  based. C o n s e r v a t i o n  measures f a r  some s p e c i e s  may be  
obv ious  b u t  i n  o t h e r  s p e c i e s  s a t i s f a c t o r y  measures canno t  be 
s u g g e s t e d  a t  p r e s e n t ,  Dubl in  Bay Prawns, f o r  example, a r e  
n o t  e n t i r e l y  s u i t a b l e  f o r  s i z e  l imi t s  o r  c o n t r o l  o f  mesh s i z e  
o f  n e t s .  I f  c o n s a r v a t i o n  measurcs a r e  needed f o r  t h i s  s p e c i e s  
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t h e y  must  t a k e  some o ther  qnurse. T h i s  i s  t h e  background 
o f  t h e  work'"on DubliYi"B5y Prawns which w i l l  be d e s c r i b e d  
l a t e r ,  The Department  o f  A g r i c u l t u r e  and F i s h e r i e s  h a s  been 
conduc t ing  r e s e a r c h e s  ove r  a wide f i e l d  i n  t h e  mar ine  s p h e r e  
and t h e  s p e a k e r s  w i l l  be cover ing  many s p e c i e s  i n c l u d i n g  
h e r r i n g s ,  demersa l  f i s h e s ,  c r u s t a c e a n s  i n c l u d i n g  lobsters and 
Dubl in  Bay Prawns, o y s t e r s  and musse l s ,  i n d i c a t i n g  what  work 
h a s  been d ~ n e  i n  r e c e n t  y e a r s  t o  o b t a i n  b a s i c  i n f o r m a t i o n  
upon which t h e  f u t u r e  can  b e  determined,  
on  he 
F i s h  and s h e l l f i s h  a r e  amongst the l a s t  an imals  on 
e a r t h  t o  he hunted  an  a  war ld  wide s c a l e  and fisherfi3bn a r e  t h e  . 
l a s t  of t h e  "big- t imen h u n t e r s .  AS nun-cers, T L ~ I L ' ; - L L ~ : G J ~  - 
s p e c i a l  r e s p o n s i b i l i t y  p l z c e d  upon them t o  s e e  t h a t  t h e  
v a r i o u s  s t o c k s  a r e  ma in ta ined  a t  l e v e l s  s u f f i c i e n t  t o  p e r m i t  
r 
, 
huge numbers such a s  h e r r i n g s ,  s p r a t ,  cod, w h i t i n g  e t c .  For  
_ - 2 - ,A, .  m r r r r n n c +  m0,7c11-pPs if Ob s e r v e d  by Such S p E C Z C S  S C l t ? l i  L-Lb ~3 suyyca t r ~ u u u - -  --. - - - - -  
< 3 
t h e  f i s h e r m e n  w i l l  p r e v e n t  o v e r f i s h i n g .  These r e g u l a t o r y  
. , I z -.-- 7 2 -  mL"vTp+aF 
measures ,  some n a t i o n a l  and .some i n t e r n a z ~ o r l d ~  r r r  L - ~ L ~ ~ ~ ~  vb- r 
L .  
a r e  d e s i g n e d  t a  maintakn f i s h  s t o c k s  a t  l e v e l s  h i g h  enough 
The f i s h e r i e s  s c i e n t i s t ,  t h e r e f o r e ,  c a r r i e s  o u t  
r e s e a r c h  on two broad f r o n t s ,  one concerned w i th  d e v i s i n g  
r e g u l e t i a n s  f o r  nat6raS s t o c k s  ta p r e v e n t  o v e r f i s h i n g  and 
t h e  o t h e r  w i t h  f a rming  t e c h n i q u e s ,  I n  each case  
c o o p e r a t i o n  i s  nEcessa ry  between t h e  s c i e n t i s t  on t h e  one 
M r ,  J,P F l i l l i s ,  &Sc, ( i \ s s i s t a n t  I n s p e c t a r  g f  ~ i s h e r i e s )  on 
,.----#,&,,, 
- c  .-. - ]~u~AL, : ' ,  ~ < i A ~ *  : --Tiv?s, 
-a-%-*-~*=%z~~L-%.:~~~z~LA-> -23 
ficsen-; rLsdF.zch on t h e  Dubl in  Say prawn h a s  i n c l u d e d  
two trawl s u r v e y s  of t h e i r  d i s t r i b u t i o n  i n  t h e  I r i s h  Sea 
(September,  1969 and February  19701, a survey of  changes 
I n  t h e  c a t c h  a v e r  t h e  p e r i d s  a f  dawn and dusk i n  ~ o v e m b e r  
1 1969,  s u r v e y s  of  t h e  changing d i s t r i b u t i o n  o f  larvae (igril/ 
1 J u n e  19'70) and s t u d i ; s  of  t h e  development  i n  c a p t i v i t y  of  
l a r v a e  and p o s t - l a r v a l  farms. 
I The t r a w l  s u r v e y s  showsd two main c o n c e n t r a t i o n s  of  
1 prawns i n  September 1969, i n  35-50 fa thoms e a s t  o f  t h a t  p a r t  
o f  t h ~  c o a s t  from Rusn ta Laytown, and i n  10-19 fa thams,  
i n o r t h - e a s t  of Clogherhead. By February  1970 t h e  former a r e a  / had been abandoned by th-e prawn and t h e  p o p u l a t i o n  i n  t h e  
l a t t e r  h3.d moved s l i g h t l y  deeper .  
9 :, , I  . '  
The qvdawnfl s u r v e y s  showed peak c a t c h e s  i n  v a r i ~ u s  dep th s  
1 .  
I 
. .  a t  t h e  f o l l o w i n g  t imes: -  I 
I 
Depth ( f a t h o m s )  12 17 22 30 
Time ( m i n u t e s )  -40 -35 + 5 +25 
( -  = b e f o r e  dawn; + = a f t e r  dawn). 
S u b s t a n t i a l  b r o a d - d a y l i g h t  c a t c h e s  were o b t a i n e d  i n  22 and 
30 fathoms. The  dusk  exper iments ,  c a r r i e d  o u t  d u r i n g  
poo re r  wea ther ,  were less conc lus ive .  
Surveys  of l a r v a e  showed t h e  " b r e e d i n g u  season  t o  
commence e a r l y  i n  Mzy, and t a  s t i l l  be i n  p r o g r e s s  l a t e  i n  
June.  A s o u t h - e a s t e r l y  movement o f  l a r v a e  w i t h  age  a p p e a r s  
t o  t a k e  place .  
Rear ing  o f  l a r v a l  and p o s t  l a r v a l  s t a g e s  was under taken  
i n  1969 and 1-970 t o  give i n f a r m a t i o n  on d u r a t i o n  o f  t h e  
l a r v a l  s t a g e s  ( t h r c ~  i n  number) and t h e  growth r a t e  a f t e r  
metamorphosis.  
The f o l l o w i n g  mean d u r a t i ~ n s  o f  stages i n  d 3 . y ~  were 
observed (numbers of  specimens i n  b r a c k e t s ) :  
--.------- 
-C__II -_l_l..__._l__ __...__ -. .-- . - -- . - . _ . - . -  t i 
I L ~ r v a ! ~  $kz"er$ ----~~-Q-QBEw L:*-.''~J I --- P o s t  l a r v a l  s t a q e s .  
- i -C-----.---L----L - 
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21,5(2) 
___I--- -.-" I 
~ i s h e r i e s )  on P l a i c e ,  
The p l a i c e  i s  one of o u r  more v s l u a b l e  sea  f i s h  and 
35,000 t a  40,000 cwts.  a r e  landed i n  I r e l a n d  every yea r ,  
mainly  f rom t h e  e a s t  coas t .  When t h e  p l a i c e  f i r s t  h a t c h e s  
f rom t h e  egg it hgs  t h e  same g e n e r a l  appearance  a s - t h e  young 
3f o t h e r  s p e c i e s ,  b u t  a b a u t  45 days  a f t e r  h a t c h i n g  it h a s  
I become f l a t t e n e d  and swims on i t s  l e f t  side.  It spends  t h e  
1 f i r s t  y e a r  af i t s  l i f e  i n  s h a l l o w  bays  and migrates t o  
1 deeper water as it grows oldex. I The f i s h e r i e s  b i o l s g i s t  b a s e s  many o f  h i s  a s s e s s m e n t s  
on t h e  age and growth r a t e  o f  t h e  f i s h .  The b u l k  o f  t h e  
I I r i s h  Sea cm-mercia l  c a t ch  a f  p l a i c e  c o n s i s t s  of  2-year  and 
. . 
3-year o l d  f i s h .  The ch i e f  featurczs o f  t h i s  p o p u l a t i o n  are 
t h a t  it i s  made up of f a s t -g rowing  i n d i v i d u a l s  and t h a t  
o l d e r  f i s h  a r e  s c a r c e  - an i n d i c a t i o n  o f  a h i g h  i n t e n s i t y  o f  
f i s h i n g .  
\ 
I r i
Tagging experiments i n  t h e  I r i s h  Sea have shown t h a t  
a l t h a u g h  t h e  m i g r a t i o n s  o f  adult f i s h  are l a r g e l y  conf ined  t o  
moving up  and down t h e  c o a s t  w i t h i n  a b e l t  same 20 miles f rom 
s h o r e ,  i n d i v i d u a l  p l a i c e  can t r a v e l  a s  f a r  a s  t h e  S h e t l a n d  
I s l a n d s ,  t h e  Hsbrides, and two o t h e r  p a i n t s  100 miles s o u t h  
and south-south-west  r e s p e c t i v e l y  from .Mizen Head, C3. C a r k *  
Heavy r e c a p t u r e  r a t e s  ( u p  t o  37% i n  the f i r s t  12 rnanJ~hs) f rm 
I r i s h  Sea t a g  re ' lcases b e ~ r  a u t  t h e  assessment o f  t h i s  
p o p u l a t i o n  a s  one which  i s  h e a v i l y  e x p l o i t e d .  
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Mr, J. t43113~.  BeSce ( l k s i s t a n t  I n s p e c t o r  of  F i s h e r i e s )  on 
H e r r i n q s ,  
The purpose  of r e s e a r c h  an  h e r r i n g s  i s  t o  e n s u r e  t h a t  t h e  
b e s t  r e s u l t s ,  f rom an economical  v iewpoin t ,  a r e  o b t a i n e d  f o r  
f i s h e r m e n  by p l a c i n g  t h e  f i s h e r y  on a  manageable b a s i s .  To 
do t h i s ,  one must f i r s t  i s o l a t e  and i d e n t i f y  t h e  s t o c k s  i n  
q u e s t i o n  by comparing v a r i o u s  b i o l o g i c a L  c h a r a c t e r s  such  a s  
growth r a t e s ,  age d i s t r i b u t i o n ,  spawning t i m e s  and c e r t a i n  
o t h e r  c h a r a c t e r s .  Having done t h i s  it i s  n e c e s s a r y  t3 s t u d y  
the r e a c t i o n  of  t h e  p a r t i c u l s r  s t o c k  La f i s h i n g .  T h i s  can 
be done by t a k i n g  t h e  c a t c h  p e r  e f f o r t ,  (whe the r  t h e  e f f o r t  
be  number o f  hours  f i s h i n g ,  d a y s  f i s h i n g  etc.) a s  a n  i n d e r  of  
s t o c k  abundance. When t h i s - i n d e x  i s  compared from y e a r  t o  
y e a r  it w i l l  g ive  an i n d i c z t i o n  o f  how t h e  s t o c k  i s  r e a c t i n g  .. 
t o  f i s h i n g .  When it i s  f u r t h e r  r e l a t e d  t o  t h e  y e a r l y  age 
d i s t r i b u t i o n s  it i s  p o s s i b l e  t o  e s t a b l i s h  t h e  a n n u a l  numbers 
o f  f i s h  t h a t  have  d i e d  and t h i s  can be s p l i t  f u r t h e r  i n t o  
t h o s e  t h a t  d i e  n a t u r a l l y  and t h o s e  t h a t  d i e  a s  a r e s u l t  o f  
f i s h i n g .  T h i s  total r n a r t a l i t y  i s  p r o p o r t i a n a l  t o  t h e  t a t a l  
e f f a r t  and t h u s  when r e l a t e d  t o  t h e  numbers r e c r u i t e d  
a n n u a l l y  and t h e i r  growth r a t e ,  t h e  rnaxinlum s u s t a i n a b l e  y i e l d  
f ~ r  a f i s h e r y  can be e s t i m a t e d ,  
F i n a l l y ,  t h e  t a t s 1  ca t ch  a t  anyt ime i s  judged i n  r e l a t i o n  
t o  t h e  maximum s u s t a i n a b l e  y i e l d  which i f  exceeded n e c e s s i t a t e s  
c o n s e r v a t i o n  methods, such a s  c l o s e d  a r e a s ,  s e a s o n s ,  r e d u c t i p n  
3f e f f o r t , e t c .  On t h e  o t h e r  hand, i f  t h e  maximum s u s t a i n a b l e  
and y i e l d  is  above t h e  e x i s t i n g  ca t ch ,  a more v i g o r o u s  
f i s h e r y  can be pursued.  
M r .  Ivl. Crowley, BISc, ( i , s s i s t a n t  I n s p e c t o r  af ~ i s h e r i e s )  on 
lfiussels,  
The mussel  i n d u s t r y  i n  I r e l a n d  h a s  undergone remarkable 
p r o g r e s s  i n  r e c e n t  y e a r s  (700 t a n s  i n  1966 t o  1200 t o n s  
i n  1967, t o  2400 t o n s  i n  1968 and 2600 t o n s  i n  1969). The 
v a l u e  o f  musse l s  t o  t h e  f i she rmen  i n  1969 was S32,000 and 
t h ' e i r  e x p o r t  v a l u c  was ;E87,000* The i n d u s t r y  i n  I r e l a n d  i s  
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Dundalk a n 3  tflaning'con, .. x. -. F a r m i F  ,-- musse l s  i s  n z t  p r a c t i c e d  
t a  any e x t e n t . . i n  I r e l a n d  bu t -  some p r o g r e s s  * i s  b e i n g  made in 
t h i s  r e s p e c t  a t  'CxJmane and Wexf ord. One migh t  expect  17 t o n s  
-1 
of musse l s  p e r  a c r e  pex2np,urn an  good ground s o  t h a t  on t h e  
b a . s i s  of  t h e  1969 p r o d u c t i o n  s n l y  a  total of  150 a c r e s  o f  
ground. would be needed. T h i s  i s  a v e r y  s m a l l  a r e a  compared 
w i t h  t h e  s u i t a b l e  ground a v a i l a b l e  s o  t h e r e  i s  a  vz,s t  p o t e n t i a l  
f o r  musse l  f a rming  i n  I r e l a n d .  Many s u i t a b l e  e s t u a r i e s  have 
no musse l s  a t  p r e s e n t  b u t  a r e  c a p a b l e  under  f a rming  t e c h n i q u e s  
of y i e l d i n g  musse l s  v a l u e d  a t  up t o  ~$250 p e r  a c r e  p e r  annum, 
By c a r e f u l  p l a n n i n g  and p rope r  musse l  farming it is hoped t o  
r a i s e  t h c  l e v e l  of  p r o d u c t i o n  of  musse l s  i n  I r e l a n d .  
S c i e n c e  can a s s i s t  t h e  f i s h e r n e n  t o  a c h i e v e  t h e i r  goa l s .  
Ressa rch  w i l l  p l a y  a major  r o l e  i n  s e e k i n g  o u t  s u i t a b l e  
ground,  t r y i n g  o u t  improved methods of  f a rming  and 
supplement ing  n a t u r a l  by a r t i f i c i a l  methads,  where n e c e s s a r y  
and p o s s i b l e .  F o r  example r a . f t  c u l t u r e ,  which i s  already 
b e i n g  tried out i n  a l i m i t e d  way i n  t h i s  c o u n t r y ,  is used  t o  
induce  mussel: t3 s e t t l e  on f l a a t i n g  a b j e c t s  where t h e y  grow 
f a s t e r  and reach m a t u r i t y  q u i c k l y  ( i n  14 manths o r  so ) .  This 
f a s t e r  growth i s  a t t r i b u t e d  t3:- 
1. Warmer w a t e r  ( t h e  upper  l a y e r s  a r e  u s u a l l y  warmer 
t h a n  t h o s e  n e a r  t h e  b o t t o m ) ;  
2. More f o o d ;  
3# More oxygen; 
% - 4, No p r e d a t o r s .  
Y w n g  musse l s  are h i g h l y  s u s c e p t i b l e  Lo p o l l u t i o n .  
I n  t h e  p l a n k t o n i c  s t a g e  a lmos t  any s o u r c e  a f  s e r i o u s  p o l l u t i o n  
w i t h i n  an  e s t u a r y  w i l l  cause  t h e  d e a t h  of  m i l l i o n s  of young 
mussels .  Consequent ly  r e sea rch  i n t o  sou rce s  of  p o l l u t i o n  
must  be c a r r i e d  on s i m u l t a n e ~ u s l y  w i t h  t h e s e  o r  o t h e r  
a s p e c t s  of  t h e  b i o l o g y  o f  t h e  mussel ,  
M r .  C, Duqqan, B.Sc, ( A s . s i s t a n t  I n s p e c t o r  ~f ~ i s h e r i e s )  on 
O y s t e r s *  
A t  one t imc  o y s t e r s  accurred on a l l  c o a s t s  o f  I r e l a n d ,  
# 
mainly  i n  bays and e s tua r i e s .  Due t3 o v e r f i s h i n g  many 
fo r ine r ly  p r o d u c t i v e  a r e a s  ceased $0 have w a r t h w h i l e  s t o c k s  
o f  o y s t ~ r s ,  and o n l y  t h r e e b a y s  ,,- a r e  now dredged f o r  o y s t e r s ,  
I n  t h e  o r d e r  of  t h e i r * @ r o d u c t i o n  t h e s e  a r e  T r a l e e  Bay, 
Galway Bay and Ki lk ie r -an  Bay. 
S i n c e  1965 t h e  F i s h e r i e s  D i v i s i o n  h a s  moni tored  t h e  
s p a t  s e t t l e m e n t  i n  T r a l e e  Bay, a s  an  a i d  t o  t h e  c o n s e r v a t i o n  
of t h e  s t o c k ,  and i n  order t o  inc re2 , se  t h e  s p a t  (young o y s t e r )  
s e t t l e m e n t ,  T h i s  m o n i t o r i n g  i s  done by p u t t i n g  o u t  p a i r s  of  
unglzized ceramic  p l a t e s  f i x e d  on c o n c r e t e  b l o c k s  i n  s e l e c t e d  
p a r t s  o f  t h e  bay,  f rom June  t o  September, One p l a t e  of  each 
p a i r  i s  changed weekly,  and the number of  spa t  s e t t l i n g  on i s  
counted. The a t h e r  p l a t e  i s  l e f t  unchanged u n t i l  September. 
These  p l a t e s  shaw when, where, and how many s p a t  s e t t l e d ,  
t h e i r  growth and s u r v i v a l ,  The b e s t  a r e a s  a r e  now known, 
and t h e  s p a t  s e t t l e m e n t  i s  i n c r e a s e d  by p u t t i n g  o u t  mussel  
s h e l l  a t  t h e  r i g h t  time, a s  de te rmined  by p l a n k t o n  samples,  
t o  s e t t l e  t h e  o y s t e r  s p a t .  
Exper iments  have a l s o  begun on t h e  u s e  of  p l a s t i c  
s p a t  c o l l e c t o r s ,  and on t h e  g r a v i n g  of  o y s t e r s  and clams i n  
t h e  warmed c o o l i n g  w a t e r  of T a r b e r t  g e n e r a t i n g  s t a t i o n .  
A f t e r  t h e  r e a d i n g  o f  p a p e r s  q u e s t i a n s  from t h e  aud ience  
werz answered by the speakers ,  
FROVINCIiIL MEET INGS 
I n  adc i i t i an  t o  t h e  two Dubi in  mee t ings  t h e  F i s h e r i e s  
D i v i s i o n  o r g a n i s e d  mee t ings  a s  follows:- 
Navember 5, 1970, Pdl in~l la  H a t e l ,  CLonmel w i t h  s p e a k e r s  
Miss E i l e e n  Twomey ( c h a i r m a n ) ,  M r .  Ma Dsrgan and Mr. C.I.D, 
h l o r i a r t y  ; 
November 6, 197Or V a c a t i o n a l  Schoo1,Waterford w i t h  Miss 
E i l e e n  Twomey (cha i rman) ,  M r .  Me Dorgan and Mr. J, ?dlolloy; 
November 13, 1970. I n t e r c o n t i n e n t a l  H o t e l ,  C o r k  with 
D r .  . Gibsan ( c h a i r m a n ) ,  M r .  D. Ehrphy and Miss E i l e e n  
Twomey ; 
November 19, 1970. Shamrock Lodge, k t h l o n e  with M r .  P,CI 
Dolan ( c h a i r m a n ) ,  M r .  C. Morisrty and M r .  D. M c ~ a r t h y ;  
November 20, 1970. A t l a n t a  Hotel, Galway w i t h  Mr. P.C. 
Dolan  ( ~ h a i r r n a n ) ,  Mr. C. Ivlariarty and M r .  C. Duggan and 
December 4,  1970. G r e a t  S o u t h e r n  H~tel, S l i g o  w i t h  M r .  
.- 
J 
Dorgan ( c h a i r m a n ) ,  Drr F,A. Gibsan and Miss E i l e e n  Twomey. 
The talks at these meetings were on s i m i l a r  l i n e s  to 
t h o s e  at t h e  Dubl in  meetings. 
